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Abstract

Non-alcoholic fatty liver disease (NAFLD) is becoming
a burgeoning and burdensome public health problem
worldwide, along with diabetes and metabolic syndrome.
In the NAFLD spectrum, non-alcoholic steatohepatitis
can progress to hepatic fibrosis, especially progressive
fibrosis, which can lead to cirrhosis or even hepatocellular
carcinoma. However, the pathogenesis of NAFLD is
extremely complex and has not yet been fully elucidated,
thus there is a lack of effective treatment. In recent years,
the classic “two-hit” hypothesis has been gradually
surpassed and supplemented by a great deal of findings,
and the “multiple hit” hypothesis has been proposed and
is being accepted. The study on the interaction among
cellular and molecular mechanisms, environmental and
genetic factors has revealed a number of critical targets in
the pathogenesis of NAFLD, providing broad directions
for the development of diagnostic markers and targeted
therapeutic drugs. Here we elaborate the latest advances
in understanding the pathogenesis of NAFLD from
multiple perspectives, in order to analyze and evaluate
the prospect of developing diagnostic biomarkers and
therapeutic targets based on those pathogeneses.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Non-alcoholic fatty liver disease; Pathogenesis;
“Two-hit” hypothesis; Multiple hit; Targeted therapy
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MR B, B2 A 09897 5 £, LFRGTR
R BB AANLT B8 “ZkITET F,
HIT “SEHE FHFRIREL. P
B - FhLE], SRS AR E MR GTR, 4B
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0 31

eV R 14 g 7 14 9 (non-alcoholic fatty liver disease,
NAFLD)f 4Bk B el Y, R E Ut 23
96 BN 3 — RIS PERTIH. NAFLDIFH0 i 45 L af
PERRIT I RIS AR G4 A . AL,
BRI T B R B A M. X TNAFLDIWR
LR MR ZRITEH” Eu. SR, BEE B
I FE S A BRI, FHRR “ ZRATEH” oA
AEVUEREN AFLD R R AL, « 2 BEPATIT
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X REETIAE, ¥ A S 3R 52 (insulin receptor,
IR). NE#EEME. RAERPL, itk 2R E L5
R R F AR R 7 B ER(bile acid, BA). W7i& T
¥ (gut microbiota, GM)Z£.

1 FREBEIEH: NAFLD A FRANHIBICRIMNIATS

IR/E T ZENAFLD R AR R LB, FHour FREEE
(7= A2, S8 ORI 9 0 2 D0 s 7 PRIt 4 D% FiL 2.

1.1 AP MR e B 43 ATAFIR A0 — /MR, ROAT
JUE R AR B 5 28 T Sz, AR ARG 07 A B RF 2R A
I, WERRA TR AT AR F AT B, AT DL R A
BENAFLD. B T2DM B & A v ks . i g o
FEM R “IEFEMEIR” AR A T HFBFIRIEY)(insulin
receptor substrate, IRS)2m SR /N R AR, THEEZ IRS18L
[F I B = IRSTAIIR S2 (/NI =4 “ RGEMEIR” 1K
T “HEPEPEIR” J& HIR STAR S27E FFAEAS [H] X 35k i)
ERRIEGEY. AKt12E 5 @B T TX—ZFEIRS
BoE I RS, SR Akt v R AR 4y X, B IS R HARST
FRY R A2 428 1 A Uy A SR JHE 36 267 W A2 B (hepatic glucose
production, HGP). £ J5U &M R4k & HEN AFLDSI#)
RUep P (AR 22 5 2 R L IR 107 A Sk A Bl (d e
novo lipogenesis, DNL)FI#4 (& & ENAFLD) 5 i i
HA a4 R ENAFLD), JR R TENAFLD/N BT
JIE IR 7 2H 23 A i R DR SRR 3G I, R IR Rk R
JEEIR, HLH]S C18: 1-H 3 — g & & 9 Il i (1 s
Ce(PKCe) Z A K. 48 K IENAFLD) b I H [
SR TCAE S A A AR DT AL B, R T
fik N SRE PA K 4 BIR. WF T4 R, FFAEIRIE T
REEEME, HAeie it id B e g ross in, RA AR
HYUIR TG AT BE 12, RGVEIRA b5 M AR
FSFRTSE N T .

1.2 IRENAFLD IR 5NAFLDRE 5% & — B ARAES+
W AWM, NAFLDAT P b B - 1 5
AL, H 2 S A0 e (0 AR TE R, 5 & B 24
IRIFA BRI T2DME 5 K. B EINAFLDA—& 5
IREAGERPEA ¢, (H I & 1 F AR R (38 n
[FI /R PR 7 s 2k F 1 AR AR AN AF LD S51R
MBS A O, V2 UEHE R IR 7] 55 TACH
BINAFLDAR A, B3 RS P BRAR TT B8 2 B 1k 37 &
g B2 (free fatty acid, FFA)IY 2 ik 2 T B —F 4R 3
MU, 3 — W5 R R Ak &k PENAFLDME & AL
Qb JiR R ENAFLD W] B A7 78 7 P4 i 7 HERR 0 v P £
AR S I RRALAIAR B, T 4k & ENAFLD ] R B AR
AT, oA el 7 i in 2 S BURIHE 2 i
NFFRE, FEHEHGPY, MARIXAT R itk AIE 2.
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1.3 GLP-15NAFLD Ji#EbE &= K-1(glucagon-like
peptide-1, GLP-1);2 L0 /b i —Fh g e il Z. GLP-1
ZAR(GLP-1 receptor, GLP-1R)iE it 5 HAAIRS245 4,
WE5GEASE, Wi cAMP/E H A (protein kinase
A, PKA). BEERNEL3 I (phosphoinositide 3-kinase,
PI3K)/AKtEAE 54 S %, 115 g Ik ) 2% 40 WA 0 i
By BUR M. GLP-1IRBES A E ) 12 N TR T2DM,
W0 R B A AT TR, 2 il ¢ 6 A IR, 3 m] ek
FEATE ARt . RIEALF4EbFE ") $2RGLP-1RK
T e AR TTNAFLDSA M E AT S — 2 )
P25, — Bk FELEE-4(Dipeptidyl peptidase-4, DDP-4)f]
TR P fg N IEPEGLP-1, MDD P-4401 7] e th 5117 T
Xof P U g 2 e P I B AT AR Ak AR R A i Y, (E e
NAFLDEIT 20 H AT AN B, 16 75 250 2 (1l IR
W T

2 “BEEM” SR NAFLDSRIRIVA R

2.1 FFAL g dt:  “JR#1E” (lipotoxicity)7E 19944 i
LeeZ P, FIsRAid T EFFAXH I & pAu AR i S0
H, T 51X — MR A2 TR HFFA K& AR ™
Yl AR AR, B LR, A R g A7 1
H = R (triglyceride, TG &I FAE 5 R AR EF ¥R E
DRI, T A R i 0 IR 20 I 20 Bt B VE Y,
AT R 1) —25FFA, tIERHARR . NR[E RS, 7 %
gk B (lysophosphatidylcholine, LPC)FI##Z: 4%, iX
SElEEE VA P I 22 R S 40 AT D, RHE1E 54,
BB BET AR BE . AR 5 X RE 3 DA
SRR TR B, it e R I, LPC RIS T
4 ffoH IFET I ZAADRS, 75 41 uAM Y (extracellular
vesicles, EV )RR, MM B e gn i 4 /Y 28 fE 3R
M. EVsEH ZMAEDEES F(BFEEE . JERM
TZIR), 540 Hu 8] 52 R OB F . 76 G 2 14 20
TUFNAETTRG 14 AR B 14 BT 48 (non-alcoholic steatohepatitis,
NASHY/M AL, BVsIRHEA 1 I, oAl 54 il 42
i€ 2 4 P41 1 (rtho-associated, coiled-coil-containing protein
kinase 1, ROCK )il 55172 &7 Hb /R AT BN A SH/N BRI
THEVS/KF, TLEEVsACE RS e Hifh . #
FEANEF e AR I, (R, EVsTT RE BN AT VA
I TR R 5. HH T EV 4143 1) iU a] BE S e H v
FERIPIRIROL, R A SR 7 A &3 T EV s AT
FA T AR B2 R 15 AR

2.2 DNL5 fig 21 DNLAIE £ 5 7 2 R 07 21 2R
(PP EEDRIE. DNLYENAFLDH 5380, F 22
BT 5 2 A7 10 v g B 2R IR 0 o & 18 N ) SR
T 7 3 B0E SRE B P- 1 e MUk KAk B 1) I L T A 25
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VeI Bm

£ M (carbohydrate response element binding protein,
ChREBP)"", 7E5 567K >F_F1f4% T AR AR W5 R (fatty acids,
FAS)IFIE . MFAsE T G i G IR 35 14 (1) — > B
B, TG TR, & 8 -E 2 s 4 L i g 107 25
PEFA ST B I R [ . 2 53X — R IE1E 1 0B
P A i 1 1 A e 2 LRI 1 (Stearoyl-CoA desaturase 1,
SCD1), —HimEsEE 3L % #2851 (diglyceride acyltransferase
1, DGAT1)FIDGAT2, ZBtiiEEAR L E(acetyl-CoA
carboxylase, ACC)MI AR L & Hlif(fatty acid synthase,
FAS). X L5 35 L 2L W] B8 R B0 SO ANET 4EAL
(RGN, 7E R ZIR- ISR = & W DGAT2 FRFISCD1
R /N B R, TG SRR H S L B 25 ) JH 4
F R TR R T TR, ) ) A SR 2
NAFLDIGYT IR AT ST 7 2 —. ACCHII 7@t
[ AN HIFA s & RN R F A sSEAL, W] C5CE: FF i Ji7 22
FIIR, AH-K IR TT 2 (R i3k 3 T G i (1 R A=, B g
b B RE, WSCDI1EDGATIZ B a5 VT4 .
HI X R WL AT T B 24590 2 A C CHI I 77
PF-05221304FISCD- 1411l 7| Aramchol.

3 WAERM: NAFLDERR#RAY M H

Bk R, (R ARG R R M AN AFLDiE i
SRR AP — AN R B AR, FRA /KT TH i K H 35
PEL IR, AINE G 7 2H 23 1) e I A A iz 14 P 25 3% I
S8 ) AT O R4 FE IR 48 28 B Rl F-(W1TL-6, TNF-au
SENPE AR, SEE S, N AT 4R A
B Bty AR, SRE AT 5B AR N, 5
e R SR, TENASHH, JE AT A F AR AR PR & A
3.1 PPARENAFLD JNK-AP-1HIIKK-NF-« B2 g i
NAFLD M 4 FEIRAS &A= 1A 2% 25 5l g™, i
AN BRI TE V)0 52 A (peroxisome proliferator
activated receptor, PPAR)JE —F1) 12 RIA FIL S A 2K
TR, TEYT 9 380 25 (R 1) A2 A0 1N F- B % ) o i B 22
VEFH, TR e A1 R R A6 4 B R A5 2 22 5 T R A%
. fE N2 B4R B T PPARG, PPAR 1y, FIPPARS = Fi
EAL: PPARa AT IIFASH) 484K, PPARy RT3t/ b FH-4H i )
JE 074 i3 2 AR I 4L 2R, PPARSHIE AL AT A ST
HISREBP-1c, SEUFA S LI InAIfg I A s b, A
el 2R R, PPARBASIFIZ 15T T NAFLDI A 2L
HUbR. H T, PPARo/OXEE Iz 7elafibranor(GFT505) 1E
FERHAT Z G RIRSS, FE e b DRI T8
(IR 321, B85 N A SHIIZEAR HAS S BT T 4EAL 1)
WAL,

3.2 XM DRENAFLD %1% /MA(inflammasome)se—
FAETE T MR 1 2 A E AW, 1E A G RE0E )
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B =5y, FEANFRIT T 2 50805 B R 4%
oo fRMMLEAAE. QUMM PoE R R R R
PN K PO SIS AR R fE A5 5 R e L, (HI &
0 ) R R E h F R A AE/IMARAR 2 T AR
JFE A4 F A 2 (pathogen-associated molecular patterns,
PAMP )8 TE 3K IR A 45145 A % 4 T A (damage-
associated molecular patterns, DAMPs)[JE5Z 2%, AEfg/K
K B SZ AR MR AR R fa RS S R LA R, 7
AR A& B-1(caspase-DAITEAL, SETTIE Bk A FIL-
1BFIIL- 181 A FIRR ™. TENAFLDH, 48P/ IMA R SY
(fLFENLRPs. caspase-1. I-1FIIL-18%5)I/K T+, 1
XA I UTERIR S BRI AR B2 47, NLRP3 ¢ /M
FRY 36 B PR A FFIM C COS 0 AT LA e 35 A FRE T PR 95 /1N B FF)
NAFLDJp AR AL A, LR 5 PELIT 7 1R [ B A
YA 5 FINLRP37E S BEANI A (K135 A5 927, 72 caspase
et 350 ) A 7T 3 g ) P A B R T BN A S H
N BRASERL P JE R A AN 2T 44K, Bt P L, BANLRP3.
caspasedt [ S 2 1/ IMA B/ VR RUK 2 NASHZ TG
I — NG T 1A

4 BEZSHENRMEES: NAFLDBEEERANEE
B

NAFLDM & A & B R 8 A4 R R SL R ), 4x 5
[R| 21 S B AfF 77 (genome-wide association studys, GWASs)
Al i R N AFLD A% R 0 Fe 52 4t 1 IE 4.
H ArA s 4 2 251 (genetic polymorphism)FlZ& Mlistf&
2 (epigenetics) 1 5 tH 2 R MINAFLD A A R fg 1 O
DR 25, 24021500000 JFF IO AR M 2 5720 S mT DA Pl 06 A TR 3K
B, e 22104, GWASsTE/R 7 5NAFLDJR HAH &
() JURP A% R 2 4514 (single nucleotide polymorphisms,
SNP), H 1 5NAF LD i e Al B FE AR G0
() 2 AP EE R 32 2EH PNPLA3NITM6SF2.

4.1 PNPLA3 KEWFFLE ], PNPLA3 15738409 SNPL
NAFLD. NASHULKJHAEWI AN AR R A%
PIAIER, HSCIE 7 BPNPLA3 N 5 5, HEE A
PRT148M W] LA SEHS Cs R AT 4EALRFAED. [FIN, T148M
A SRR T PNPLASKIZ AR AR AR MR, S50
PNPLA3-T148MI¥] 2 A4, TG3h (A 5245, & R TGHIHERRE.
Ak, PNPLA3A I 151K % B IG 2 H (very low density
lipoprotein, VLDL)7- A1 A, T 148M7AZ 544 23 FEAIK
VLDLFIRE e, IRk B A 1 R B2

4.2 TM6SF2 TM6SF2A: K 4w tL (E16 7K & —Fig it
VLDL R A, AR T4 BT 70 R BI, 1%L A
HfIrs585429261804% 48 5 5 ThRe e Ok, AR A1, i
SUBGTH = AN AT 44 A 5GP 2, IR
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A S AT AT O 0B 0.

4.3 A AT E S BUEEYIFR B R — FoE AL
R ANENAFLDIZ I 532, HEiM D, affEN
i 1N AF L DIgt A% 5 Bt A B 205K . NAFLDI
WAL ALY bR Y EFEDN AR 5135 5 (A1SNPs) A/
RNA(mMiRNA). HAINAFLDH 5T IR N FISNPs/Z
1s738409H1rs58542926, ‘B 41143 A A T PNPLA3MI TM6SF2
HHUTRTIR), X PR A D0br EVEFIN AFLD IR B RIZH
AL B0 miRN A ENAFLD — M EYbx
&, NAFLD B A MR A miRNARE, JEHAmiRNAR] LA
#7"NAFLDRIENA S, 5 BT A 5 Az 4 232 A
O, Hrp B AR RET R miR-1228, SR A B
N, S FHBLAR BV FEARESE SINAFLAINASH )12
B R, XU AR 8L bR A 1E 2R I RS I 2 AT,
I T AR S VR fg, A Re R MR R ST gk — 20,

5 ISR AR NAFLDIEEPINEBRF
5.1 e B F 5NAFLD fiEi A ¥ (adipokine) & Hi Ji /i
HA53 VA Am BRI ¥ 98 2% (Ieptin) F1 IR BX 2% (adiponectin)
SENAFLDI AR AR R & H R B I AR i R, — A
A RS BT, e gE L 4EA i R A, IRIEER I A 8L
SRIPUAF AR, REIGIRT L DA TNAFLD
B 98 RN i B 3R 0 I B CT, L R OKCE T,
NEBR R RS, fntEN BT RS S5 T
NAFLDIFJ &AL,

5.1.1 A& RSB MR T, HRIAZ
By RS B2 ORI, R RSP Sk
FRE AR N WA Th A S E AR R, R
TENAFLDH BAT AR : — 71, e HFAE
NE WA TRy E R, JCHRAEBR R B B —T
T, BB, B R REAE S A A AR 4 a5 R
RAFME S . (LTt . sali v R A AINASH
o MG K, HIE R K 5NAFLD™ 5
T P (38 A O, i 20 8 3 K IMEN AFLD AR
H NG W] BEAA 7, SR IE 558 28 B 8 2R IMLAE 1K)
NAFLD & R 18 % 0] et B 25 4 4= 268 )2,
INE R TS, PIRAS 2 1AE T 56 8 3 Bl s R AR 1)
NAFLD i3 g 1,

5.1.2 g3 A: FEICER AT il 3 5 B- S AL R8> FFA A5 1
B 1AM AR R AR 2R, 38 Ik B ARON Fare BV PR VR 1T 280
RL, FEEETACHSCHEHUE RS NG S 2 5=
WoE R T IR RS, I RIEDTIRII AR E . AT
YRR, 7E N IEPERERE DL R IRIRAS WINASH. Bk
SEAEREALFIT2DM A, (L5 MR BE /K38 B35 PR, H
AR R MURE AT BEENAFLD. NASHAF I8 7 Al
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f10 2 2B i i PR R,
5.2 FFRBER F 5NAFLD JHEK - (hepatokine) &4 H
7= A B T E I 7 2 [ LA 55 90 0 R 3 A
(2 (B, HE NG 20 I 78 g o R RS 467 A Qs P S /R
AR B, PR e 28 A AT it 2 SN AFLDY,
FRERER (AL EE — AN T DR, R e i 4 i
B AR A AR R AR R 1, FEAE NtollFE 32 44 (toll-
like receptor 4, TLR4)I¥] N JEPERCIE, [FFFASHUIHTLRA
&SR ST IS SIR™. JAEREE AATENAFLD &
THis, HACFBENAFLD™ S A2 80T It s, $2m 0
B AXNAF LD i i 2L A7 V8 1 (¥ £ FY. 78 ik
2R, TEFIRERER (AR KT B I B2 — /MR SR
T2DMANC I S (AT fE G R R ™. e, R4 4
ML K721, WEEP. MEEESREA. I
R R R R AR Al AT A A R 2 S B A A
AT N T, 32 B A 2 S U R R UK
L PSS

JIE 7 IR0 AR PRl -t o] /B 9N AF LD IS A= 47)
PREYD, H N5 U2 A AE S s A7 (R0 %
G, R AR, ANBRE] eI i M. IR B
B DX LN A PR (R 25450, SREDURH B SR 1 5%
X LR R TR FRIE, AT RS ANAFLDAIA YT IR B8
B,

6 BARELZA: NAFLDRBHEEIIESHF

IR FUR I T BAR— MBI EF——E AR E S
I3F, TERTIEFIF A 2 R =75 AR A a K AL B AR
B LR REERRA. WOR R T BAZ AN ZEH,
RELE 2 /K L 5mi e b R BURAE FINAFLD/N A SHE)
AL, X L A2 (A BEAE I B 16 FF P9 I L 4L 3R,
AL AN 5 i 2 A AR A 2k, EAl T e ds A
SBAMA B iEEH.

6.1 FXR 7% JEEEX3Z /A (Farnesoid X Receptor, FXR)/&—
TR OCHE B ARZ 2 A4, 531 % HE AN o AR R 48 EH,
RE O S IE R (chenodeoxycholic acid, CDCA)5&Z1
L FXRAGEOE AT M SREBP-1c & HHE a1 45 A ) 2%
SERGUIFAS. SCD-1. ACCHIZRIL, B 1EFAsE Bud FEAN
TG AR, FXREHN AT LUK db/dbFIET A2 L/
BRI 2 AR E B . TGRIFFAZK P, 3 v S AR/ BRURT
B PR /N BB TRFN 6T 2 BEARAS, TR FXRAFR /N SRS
FXREGBNFM A H IR AR, FXRER I sh il
FERI R B R GURNERRAS, IR AR miliR I
fiE. FILE. BABE. JAERILF4ELL™),

6.2 TGRS HEGHE LRI {&5(Transmembrane
G-protein-coupled receptor 5, TGRS)/& 3 —FBASZAK, I
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VeI Bm

EAEFHA W RE R RE. ARSI S 2. TEAR
R ALV, TGRSEEH BEH InRE W FE, Bk
REF SRR, BG40 TGRS H B RE AR5 g
Wi 214352 1RPY. TGRSME 514 3 0] 5 T GLP- 1R, 24
SE AR /N B AT R R T R, 386 i A L [
I, TGRS REIE /> EVEAH M )35 4L . FPHINF-«B
T SR 2, AT 4ERFA R T BER"

6.3 Y2 @ BAM Lk 24 BAE NFXRMTGRSHIES
AR, RTRE A RO IR DR AS I SRR B, 7K I R
NAFLDHR AR R FFE s 2L ik, DIBA K HAH
IR AL p N AFLDZGYIG YT IEFEIF K. B8 DUIHRR
Je— P HHCDCARTAE M5 F X RSN 7, 76 WA
Io e BN H TR EN A SHAH 2124 AE LR, H.
ik B2 JERIREE A0 10 oA R TR B B AN B S, B R N = Al
PRI, B #7 IELERE FE 18T 6 LA LG I TN AFLDI)
2y FXRIEENFIEDP-505. LMB-763, TGRS¥( )7
INT-777, LA ZFXRAITGRS W E BN FIINT-7674%. H.
B R, (R SE I FXRAITGRS A #E Eb Bk
FIFXREKTGRSYE IR 2L R AR,

7 GMERZAT4H: NAFLDEFSR FUSBVFTH AR

7.1 GM. MfFi# 5NAFLD £ R WGMM B2 2
NAFLD& L e fE AN A SHI B B85 ] K. iz
B A= e FCAR 7= 42 e 4% 38 ik g JHF el 0 N RO, 328 17
Z 53INAFLDI AW HLE] . BT 18 A 2 2k 1
(dysbiosis), 71 Hf B2 @B TGN, g ReRAs
W2 3, A KN 8 R 5 2 BE(lipopolysaccharide,
LPS)ZE [ T KN, i JH S o7 40 it e 5 o 200 i 3 T
HITolIRESZ AR (UINTLRA, TLRO)H A LA, b J5ios
RAERIB SN, BLHG N EOH R B . INKL p38.
TR F3MNF-x B, Hilid 515 E R G5%
ZHAAHEAEAH, SEAR. AORE. FERERARYE. £F4EtbAn
NASHFJ k!,

[ EB ARG P VR AN 200, GMEBESZI
BAJBIIR Sy« S5 UL K BAMIRTIERE, M ZIEXR
FTGRSIHIME 5 SR MR BRI AT FEACH; FIRBART
AT I 00 /N i 9 IR 6 R S i ik DR, B 42 ] 1 YT
GMIFIZH RS, fn T B ARG ML ] i AF F A F
FUSEMATE 3 AR BRI LS AR 25 AN AF LD &
ERE.

7.2 ¥ EGME 24 )RS GM S NAFLD KRR AL A e
IR SR AL T2 B B, (HI4E O 3 DS SE
TFWFE. IMM-124e2 WAL PSS (W5 24 BB & &
IgGIIAFWIFLIR I, R BGE ob/ob )y R AE g 5 &

R 7K SRt 2 2 BB E, DRI L Ty D L P SR T 74
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& 1 [EE#TOVIEERE RS AT RS IAE BRI EAS A AT XAV 2D ImPRIX 3E

ZHR AR IRERIHIEMER MARAIRAE et Ao

U EAAK(Exenatide) GLP- 128D T1HA NASHT2DM IR, BEIAEE, OERTAEASIR
FHRIERK(Liraglutide) GLP-1248m) 11HA NASH#T2DM CENASH, BURARES, ERTAEAEANZDM:
FHIBIST (Sitagliptin) - DDP-43D&IF) J1§=t NASH{T2DM EATAEISI N, TSNS TooE
PF-05221304 ACCHIAI 1159 NAFLDs2E EPDFF=8% MRIETESIH M OE

Aramchol SCD- 130l 58
Elafibranor(GFT505) PPARo/SIXES R ITIER
RAFE (Emricasan) caspasetDAlFl ITER

NASHEEE BMRSIZNMEINSSE >5% MRSIRRBIHINE
NASHERE M1 -3EALT 4k
NASHSBE M2 -3HILT AT BiLT 4 DNELT4E K B RASIERINASHEY T K

BENASHEARS ST 4H BT

(ST ENES

BRI£E (Emricasan) caspasedlflll 1§

NASHEFELAIHVPG =12 mmhg

NEHVPG

BRIIABER(Obeticholic  FXREHEIF! TIIEA NASHEB B 42 -3RBLF 4L TN HRLT 4 CIENASHEASIEATA 4 BIEAL,
acid) R BREER KEAHE EARISNASHESE L
EDP-505 FXREEI 1158 HIRZTZFRAINASH BEALT

LMB-763 FXREIDF 5 HLIFHFRAUNASH EZEALT

IMM=-124E fpEEgt. LPS 1§: NASH MR EMS S

NAFLD: BB MISIHIEATR: NASH: IBBEMISIIERTS: ALT: BN%EES: FXR: ACIEXZA; MRI: lRIRAUE: MRS: BIFREIEDMT, POFF: =

BEIBIRHIIRAE: HVPG: FFESINEIRE.

M TE 2 I A3, 40 J5 22 8 30 20 i P s ik
FEP IMM-124efE NN AFLDIYAST 25 P 23 N — 1
G AR RISHT L. 7 4b, 2624E B (probiotics) ] i# 1T I GM
(2R R R H % T RE AN i I A AR U 55 UGB N AFLD
(T LIRS, KA 25 A T VAT 7T LA IEN ASH A 3 11
JEFFFE JIEE P AT A S TAK S, H 25 A4 T EN A SHAH 1 1E P4 AF:
Fi RABVEIE RS DL BT 08 75 78 5 KR 1)
W AT IR IE.

8 4518

“ZEITE” FUICBRHIR “ ZATE 7 F YR
FENAFLDRIABNLE], R e, 52 75 A
RO TNAFLD KA K EIA RN EL, IR, R
RAEIPL AL 2 MR R IR AL 2% R 7R
IERF BA. JI& b #E45 v] 52N AF LD A 7%,
AL R AH EAE B FIER . R HAENAFLDK
A R R AR AR Rk — D B, R TR 240
2 F O N AFL 5NASHE PR ST 80 0 8, 11
AR — P i s i —NE SRR, AR AR AL I
RIS GRS o &5 7 TAFAE A 035 I 3 o, X — W
M EIEAMFIESE. H T4 NAFLDR A L] EL7F
WER 2 Pl 254, Horp—2e 254 2 AbF s = Il
PRIRGE, B AT AR AL A B 6 11 P o AR 4 R AR s
(RHE 55 AR M A AL B BRI 2R R AR A . JRE(S 5 17
JIF 440 0 2 B (O B0 A . S HS CIE AL AT 4EALAH 5% 1) 28
155 N2 A P 5 25 AN AFLDIEIT K 71
A e (3R 1), (H I IE B FE IR PR v 75 KB g0 IE. AL
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BT B 0o FHLE] A5 5@ B AN 5 P TR B TE T #E
AHOE, BT RE BN S B AR VbR A PRI, FRAE XS
NAFLDZ & R RN TG AW N 3T 25 1T K
FINAFLDE YT HE s R L8 1) 77 ).
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